
Medicolegal
Evidence of Malpractice in Pregnancy Case Sufficient

to Go to Jury
(Ramey v. Smith et al. (Kan.), 201 Pac. R. 1106)

The Supreme Court of Kansas says that, in this action to
recover damages for alleged malpractice, the plaintiff intro¬
duced evidence which tended to prove that she was pregnant
and in ill health, and had consulted one of the defendants, a
local physician, on a number of occasions. He made examina¬
tions from time to time, and first informed the plaintiff that
she had a tumor in the mouth of the uterus ; and later, after
the plaintiff had informed him she was pregnant,, said that
her condition was not due to natural pregnancy, but that, if
she was pregnant, the fetus was in the fallopian tube, and
must be removed by an operation or the condition would
result in death. He requested her to go with him to the
other defendant in Kansas City for a roentgen-ray examina¬
tion, which would reveal the cause of her trouble. She went
with him to Kansas City for that purpose, and they consulted
the other defendant, who made a digital examination, and
said that a roentgen-ray was unnecessary; that a blind physi¬
cian could tell what was the matter; that the ailment was
pregnancy outside of the uterus ; and that it was necessary to
have an operation at once. No roentgen-ray examination was
made. A few days afterward, the plaintiff went to a hospital
in Kansas City, where an operation was performed and it
was discovered that the plaintiff was pregnant, but that the
fetus was in the uterus and not in the fallopian tube. The
incision was closed and in a short time the plaintiff returned
to her home. Afterward she gave birth to a normal, healthy
child. After the operation, the defendants reported to her
that they had discovered a number of tumors in and about
the uterus, and that after the birth of the child they must be
removed. When the child was born, a hernia developed in the
incision that had been made. Some months later, the plaintiff
returned to the hospital and was operated on by another sur¬
geon for the purpose of reducing the hernia. He made an
incision, examined the abdominal viscera, and found that the
fallopian tubes and the appendix were in bad condition. They,
together with the ovaries, were removed by him. He dis¬
covered no tumors about the uterus, but did discover some
scars and adhesions on the omentum, some of which might be
called tumors.

The defendants said, in their brief, that is was conceded
that if they made a wrong diagnosis, they did not operate in
pursuance to such diagnosis, but so far as the hazy evidence
of the plaintiff threw any light on the subject, it appeared
that they made an explorative operation, on account of the
seriousness of the plaintiff's condition, a method which is
approved by the best surgeons according to the testimony of
a physician who was a witness for the plaintiff. On the
trial, the court sustained a demurrer of the defendants to
the plaintiff's evidence. But that judgment is here reversed,
and a new trial directed. It is unnecessary, the supreme court
says, to make any extended comment concerning the manner
in which the defendants treated the plaintiff as their patient.
It is enough to say that they made a serious mistake in their
diagnosis, and that the evidence tended to show that they
were negligent in not making a roentgen-ray examination.
The demurrer should have been overruled, and the" evidence
should have been submitted to the jury.

It is the rule in Kansas that negligence of a physician or

surgeon must be proved by expert evidence. That rule, how¬
ever, was satisfied by the testimony of a physician that he
thought a six months' fetus would show a shadow on a

roentgenogram ; that if he diagnosed a case by an abdominal
condition and felt positive, without a roentgenogram, that it
was a serious case, and one for immediate surgical treatment,
he wouldn't bother with a roentgenogram ; that there are
pregnancies where unusual, extraordinary symptoms appear,
which are hard to diagnose, but it is not hard to ascertain
whether the condition is a serious one ; and that an explora¬
tory operation was not justified if the case was so clear and
the diagnosis so plain that, to use the language of the man

diagnosing it, a "blind physician could tell what was the
mat'.er."
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Diagnosis of Bone and Joint Lesions by the Roentgen Ray
Dr. Frederick H. Baetjer, Baltimore : There are three

age periods of bone: (1) the growing period, from 1 to 20
years ; (2) the period of maximal health, from 20 to 40 years,
and (3) the period of decline, after 40. Different lesions
affect different age periods. Injuries to bone are according
to the age of the bone. Take, for instance, the hip : in the
first period fracture occurs at the epiphysis, which is the
weakest part. In the second period, the epiphysis is united
to the neck of the femur and synovial membrane ; the syno¬
vial membrane slips. In the third period, the bone is more
brittle, owing to absorption of calcium salts, and fracture of
the neck of the femur occurs. In childhood, the bones are
much more flexible and greenstick fractures occur. In older
people long oblique fractures occur. In the elderly and aged,
comminuted, transverse fractures occur. Disease of the bone
is also in relation to age periods. The origin of the lesion
is important. By determination of the origin, certain lesions
can be ruled out. Bone lesions in children show three age
periods: from 1 to 3; from 3 to 6, and from 6 to 14. In the
first period the common diseases are scurvy, syphilis and
rickets. From 3 to 6 years, tuberculous lesions of the joints
are common. From 6 to 14, Perthes' disease is most often^
seen. There are also laws relating to sex : from 1 to 5 years,
lesions are as common in girls as in boys. After 6 years,
boys play more dangerous games and suffer a higher pro¬
portion of fractures. In men, the heavier trades show a
larger percentage of bone lesions. After 50 the two sexes
again become equal in this respect. In regard to neoplasms,
carcinomatous métastases are more common in the female,following carcinoma of the breast. The most common cause
of bone cancer in the male is carcinoma of the prostate,metastasizing into the pelvis and the lumbar spine.

Operative Treatment of Idiopathic Scoliosis
Dr. Armitage Whitman, New York : These cases exclude

scoliosis from well known causes and postural deformities.
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They present a class of lesion of unknown origin, usually
present in girls aged from 12 to 16 years, with bad posture,
poor circulation, offensive breath, etc. Usually it is the
dressmaker" who notices that a shoulder or hip is too high,
and on roentgen-ray examination there is found to be lateral
curvature with wedging of the vertebrae. Some of these
patients get progressively worse, with serious internal mis¬
placements, which lead to early death. The desultory treat¬
ment with jackets, corsets and gymnastics is of little use.
Our treatment is to correct by exercises and support as much
as possible, and then to practice intervention by fusion of
the deformed vertebrae.

DISCUSSION

Dr. MacKenzie Forbes, Montreal: The judgment of the
medical profession on the subject of the operative treatment
of scoliosis is rapidly changing. Operative procedures have
not been proved to stand the test of time. We are still in
the experimental stage. We do not think operation is justi¬
fied, unless to prevent a serious after-condition, such as
severe cardiac lesions. In severe scoliosis we are justified
in doing a life-saving operation.

Dr. R. H. Sayre, New York: The treatment of scoliosis
is preventive rather than curative. Hibbs twists the patient
by traction, and then fuses the spine to anchor it. I wonder
whether the patients are any more comfortable than with
the normal mobility of the scoliotic spine. Is the stiff spine
worth while? I believe that structural abnormalities, extra
ribs, irregular fifth lumbar, etc., are at the bottom of atypical
scoliosis. By supporting patients during the period of bone
growth, you can do much to prevent frightful deformities
later on, just as you support a child with "bandy" legs to
keep it from getting worse.

Dr. R. R. Fitch, Rochester : We should operate when the
thoracic organs will not have opportunity for proper func¬
tion. This will spare the patient great disturbance of func¬
tion and an early death.

Dr. James W. Sever, Boston: Dr. Whitman is unduly
pessimistic as to routine treatment of scoliosis by exercise
and jackets. Operative treatment should not be done except
in cases in which adequate jacket treatment has been used
ineffectively for a long time.

Some Factors of Safety in the Preoperative and
Postoperative Treatment of Goiter

Dr. Emil Goetsch, Brooklyn: To combat the thyroid post¬
operative acidosis which is likely to develop in the first
twenty-four hours, we have resorted to the intravenous injec¬
tion of glucose solution. The metabolic rate test and the
epinephrin sensitiveness test are used to determine the type
of operation. The glucose solution is given slowly to avoid
circulatory embarrassment, the renal threshold level never

being exceeded. It is considered that in hyperthyroidism the
glycogen reserve is depleted, so that there is no response to
the factors calling for glucose. The dosage is from 300 to
750 c.c. of chemically pure glucose, freshly prepared. It is
administered as soon as acidosis (indicated by acetonuria)
appears. This controls the symptoms and makes the post¬
operative course more comfortable and safe.

discussion

Dr. Charles W. Web'b, Clifton Springs : Our chemist, Dr.
Huobard, has worked out a quantitative method for measur¬

ing the acetone output. There is a definitely lowered glycogen
storage in these cases. In a case of exophthalmic goiter, with
a metabolic rate of 139, there was 0.5 mg. of acetone in 100
c.c. of urine, and 2 mg. of beta-oxybutyric acid the day after
oper:»tion, coming back to normal in five days. The thyroid
patients excrete an excessive quantity of acetone and beta-
oxybutyric acid, until controlled by administration of carbo¬
hydrates, given intravenously, when not tolerated by rectum,
owing to the excessive sensitiveness of the bowel in thyroid
disease. An attempt is made to load up patients with carbo¬
hydrates before operation, usually candy in some form, to
head off the distressing symptoms which make the post¬
operative course so difficult to handle. Epinephrin hyper-
sensitiveness and metabolic determinations done before

operation show what amount of operation the patient can
safely stand. These methods are bringing thyroid operations
to the same stage of safety as other surgical conditions.

Dr. Eugene Pool, New York : Arguments have been
advanced as to whether these cases are medical or surgical.
They are neither. They are both. Each patient should
receive prolonged attention from a competent medical man.
It has been said by some that the Goetsch test is valueless.
If it is done exactly as he does it, it is very valuable. Patients
with metabolism plus 90, should not be operated on. With
the other cases it is a question of the proper time. Three
fourths of the patients should receive surgical treatment.
Acctonuria is presumptive evidence that there is acidosis,
but there may be compensation for the increased production
of acetone bodies which are freed by oxidation of the fats.
In my experience the use of glucose solution has been of
value. In one case, a serious risk, we administered glucose
preliminary to operation, and had the best results we had
ever had. I have never seen a patient do so well. I am
convinced that the method is valuable.

Dr. G. R. Jameison, Poughkeepsie: The practice of giving
glucose intravenously may not be without considerable dan¬
ger. We concluded that as a large amount of sulphuric acid
is used in the preparation of glucose, there is a slightly acid
reaction which increases the 'blood acidity. Therefore, the
solution must be used with caution.

Dr. G. E. Beilby, Albany: With better technic and better
selection of cases, the operative mortality is almost nil with
the best surgeons. The work of Dr. Goetsch opens up a new
field. I have not seen what I call acidosis in many cases.
There is a very uncomfortable period following operation.
There will be a reaction, with increase of thyroid symptoms
in about twenty-four hours, but this will stop in thirty-six
hours. I avoid this to some extent by disturbing the routine
of the patient as little as possible before operation.

Dr. T. L. Deavor, Syracuse : Why not add Dr. Goetsch's
theory to our line of treatment? Do not let us discard any
of the things that have helped us. We need them all. I
would use rectal administration, but if intravenous will do
better, let us use that. We need not forget administration
of fluid, rest, separation from friends, etc. Let us put a
check on too early operation. Physicians want patients oper¬
ated on the next morning after hospital admission. That is
very dangerous.

Traumatic Backs and Their Treatment
Dr. James Warren Sever, Boston : This is a common com¬

plaint, little understood, frequently ignored, and giving rise
to a good deal of harm. Accurate diagnosis is necessary for
proper treatment and repair. In regard to the type of injury:
Ligamentous tears take longer to repair than muscle tears,
and tend to recur. They are usually caused by lifting.
Sacro-iliac strain is common, and can usually be relieved by
strapping. Manipulation, with or without anesthesia, will
reduce sacro-iliac displacements. Slipping forward of the
fifth lumbar on the sacrum causes acute discomfort. Camp-
tocormia, or bent back, is a hysterical prolongation of muscle
strain. Bad posture, short heel cord and short leg are causes
of backache, and can be relieved by tendon stretching.Hypertrophie arthritis in older persons often simulates frac¬
ture.

discussion

Dr. Mackenzie Forbes, Montreal: Most people complain¬
ing of injury to the back are really suffering from rheu¬
matoid conditions. The differentiation lies in the fact that
rheumatoid conditions are multiarticular and not monarticu-
lar. Search of the other joints will confirm the diagnosis.

Dr. R. H. Sayre, New York : Strapping is the best sup¬
port in these cases, and a useful thing is to punch holes in
the straps and pull a lacing through to hold them in place.
Support should be used a long time. I have seen cervical
paralysis follow too early removal of supports. Tuberculosis
of the spine in adults is more common than is generally
supposed.

Dr. Ralph R. Fitch, Rochester: Strained back should be
treated immediately. The patient should be put to bed, in

Downloaded From: http://jama.jamanetwork.com/ by a New York University User  on 06/05/2015



plaster spica in acute cases. Walking increases strain of
the ligaments. In vertebral fracture, operation should be
done in many cases.

Procedures for Improvement of Impaired Function of the
Knee Joint Due to Extra-Articular Causes

Dr. Ralph R. Fitch, Rochester: The knee is a hinge joint
which is easily affected by strain of weak or flat feet or

incorrect body weight bearing. Rachitic knock knees or
bow legs should be treated early, as they cause slipping of
the patella. Transplanting fascia to hold the patella in place
is helpful, as fascia does not stretch. This will improve the
position of the quadriceps and the patellar tendon. Badly
united fractures of the leg and thigh cause knee strain ;
malunion should be corrected. The same is true of mal¬
union of the ankle. In a case of knock-knee from loss of
the condyle of the femur, a paper pattern was made from
the roentgen-ray tracing, and applied so that at operation a

good alinement with the thigh was produced, and good weight
bearing insured. In femoral fractures, limitation of knee
motion is due to shortening of the quadriceps tendon. This
can be freed and the knee flexed and put in plaster. Some¬
times knee conditions are due to hip and low back condi¬
tions, with reflex pain.

Treatment of Bladder Tuberculosis
Dr. Edward L. Keyes, New York : Often there are other

infections secondary to the tuberculosis which cause ulcéra¬
tion of the bladder wall. The urethra becomes inflamed,
often as far as the meatus. Stones can be removed, stric¬
tures stretched, and secondary infections treated. Mercuro-
chrome-220 soluble injections, and silver nitrate can be used.
Anything that will help to clear up the condition and make
things more tolerable for the patient is worth doing.

DISCUSSION

Dr. Edwin Beer, New York: We do not get such extreme
cases as we did ten or fifteen years ago, for the reason that
symptoms are being recognized earlier, and we see these
patients sooner. We must teach men to recognize early irri¬
tation of the bladder as something serious and not merely a
"cold in the bladder." I think Dr. Keyes' method of using
liquor hydrargyri nitratis is a little different from other forms
of cauterizing the bladder. It is usually better to treat cases
under gas-oxygen anesthesia.

Dr. Hunter, Albany : I think these cases are due not to
tuberculosis of the bladder, but to subsequent infection. Some
ulcers are tuberculous and should be excised. The other
infections can be treated with instillations.

Nitrous Oxid Anesthesia: Its Value as a General
Anesthetic in Genito-Urinary Surgery

Dr. John J. Buettner, Syracuse: This type of anesthesia
requires simple apparatus and an experienced anesthetist.
It is of great value to the urologist, because his patients
constitute poor surgical risks. For these cases, as for others,
it is the safest, pleasantest anesthetic. The gas is non-

irritating to the lungs and is not eliminated by the kidneys.
To produce greater relaxation, 1 ounce of ether can be used
with it. Nitrous oxid can be administered with the least
amount of psychic trauma, and there are fewer contraindi¬
cations to its use than any other form of anesthesia.

DISCUSSION

Dr. E. L. Keyes, New York : I agree as to its great
advantages, especially in deficiency of the kidneys. The
urologist must be more careful about anesthesia than other
surgeons. In removal of the prostate, in which we want the
sutures to heal very kindly, gas-oxygen is preferable to local
anesthesia.

Dr. Edwin Beer, New York: Dr. Buettner has emphasized
the important points, that is, the safety of gas-oxygen in
impaired renal function cases. I do not believe that it is as

difficult to administer as the doctor has indicated. We have
two nurses who have been trained to do the work like experts.
This anesthetic is particularly useful in obstructive Jaundice
cases.

Dr. Louis Hacker, Albany: The only reason we do not
always use it is that we have an anesthetist in whom we
have complete confidence. Otherwise we have been pleased
with the results when, we have used it. In one woman with
tuberculosis a laparotomy was done under gas-oxygen.

Dr. W. A. Groat, Syracuse : I am interested in what Dr.
Beer said about nurses being trained to give anesthesia.
They can be trained to do complicated things, but that is not
a recommendation of the method. I am opposed to laymen
practicing medicine. .

Some Phases of the Surgery of the Spleen
Dr. Royal H. Fowler, Brooklyn : Indications for splenic

surgery comprise three groups: (1) injuries, abscess, cysts,
new growths; (2) diseases of the blood-forming system, com¬

prising Banti's disease, Gaucher's disease and hemolytic
jaundice; (3) pernicious anemia, primary cirrhosis of the
liver with splenomegaly, leukemia and polycythemia vera.
The results in the latter diseases are variable. Splenectomy
figures in leukemia show an alarming mortality. In polycy¬
themia vera the mortality is very high, but some good results
have been reported. In cirrhosis of the liver, early operation
should give good results. Late operations are fatal.

DISCUSSION

Dr. J. M. Hitzrot, New York : In some cases, splenectomy
reveals a small accessory spleen, attached to the larger organ.
With excision of the primary spleen the secondary one rap¬
idly develops and assumes normal proportions.

Dr. Robert T. Morris, New York : The point made by
Dr. Hitzrot relating to the growth of a full sized spleen from
a small adjuvant spleen, after removal of the larger organ,
seems to me to be very significant. It includes the idea that
Nature really feels the need for a spleen, and a large one.
When the ovaries have been removed, some latent rests of
ovarian tissue in the broad ligament sometimes develop into
actively functioning organs. On the other hand, when the
appendix or the gallbladder is removed, Nature apparently
makes no effort to replace them, apparently leaving them in
the category of vestigial structures without present-day use¬
fulness.

CONGRESS OF AMERICAN PHYSICIANS
AND SURGEONS

Twelfth Triennial Session, held May 2 and 3, 1922, at
Washington, D. C.

Dr. Frank Billings, Chicago, in the Chair
SOME ASPECTS OF THE PHYSIOLOGY AND

PATHOLOGY OF NUTRITION
Factors Which Enter into an Adequate Diet

Dr. E. V. McCollum, Baltimore : Fifteen years ago it
was universally believed that a chemical analysis could
inform us as to. the physiologic values of food. It was
believed that if we knew what the diet should contain in the
way of proteins, carbohydrates, fats and mineral salts, we
could plan it so as to insure complete physiologic well-being.There has been a great advance in this field of knowledge.
We have learned that there is a great variation in the quality
of proteins from different sources. There are some very poorproteins, some medium, some good, some excellent, in the
natural foods. More significant is the fact that certain pro¬
teins, which can be classified as those of poor quality when
they serve as the sole source of nutriment, may be enhanced
in value by combination with other proteins in the dietary.
Thus, proteins of the cereal grains, tubers and fleshy roots
are not of high value in nutrition, while proteins of animal
tissues are of value and are enhanced by the qualities of
vegetable foods. The same is true of the proteins of milk.

Another view that has become well established is that
concerning the existence of certain substances which the diet
must supply, but which are still uncharacterized chemically,which we call collectively vitamins, and differentiate under
the algebraic formulas, A,  and C. Some evidence of a
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fourth substance has been discovered. There is a group of
diseases, due, as far as we can tell, to the lack of each
specific vitamin. The first of these are the ophthalmias of
dietary origin, the never failing result of the lack or the
inadequate provision of vitamin A in the diet. This vitamin
is by no means distributed in the natural food in sufficient
abundance to meet the physiologic requirements of men and
animals. The second type of disease is beriberi, which occurs
in animals as a polyneuritis of dietary origin, and is due to
deficiency of vitamin B. A third disease is scurvy, due to
lack of vitamin C. The latter substance is the most easily
destroyed of the essential food components. There is also
a group of diseases which must be regarded as nonspecific,
in the sense that more than a single dietary factor is involved
in their etiology. Most prominent in this group is rickets.
Pellagra is a deficiency disease, which results from faulty
nutrition brought about by persistent adherence to insuffi¬
cient diet.

In all the experimental work carried on in England and
this country, many of the experiments described support the
theory that as long as we select a food supply from cereal
grains, legumes, fleshy roots and muscle cuts of meat, it
matters not what the variety or palatability of such a diet
may be, it will never support adequate nutrition in animals
or in human beings. Certain things are always lacking in
such a list of food.

There are only three types of diet which have ever suc¬
ceeded in the nutrition of men and animals: 1. A strictly
carnivorous diet in which all parts of the animal are eaten
(muscle tissues of animals are very deficient in a number
of respects; one can do no greater damage to the experi¬
mental animal than by restricting its diet solely to muscle
tissues). When one imitates the dietary habits of the wild
carnivora, by giving muscle fats, viscera and bony substances,
one gets success with this diet, just as do the wild carnivora
in the open. 2. The oriental diet. There are certain sub¬
stances in the leaves of plants which are not the same as
those which serve as starch-forming organs. The Orientals
have never eaten meat products, but have consumed quanti¬
ties of leafy vegetables unknown in the dietary habits of
America. These leafy vegetables stand out as a very suc¬
cessful diet, and a large number of people subsist on a diet
in which these vegetables play a large part. 3. The mixed
diet typical of our country in great measure. In our national
dietetics there is too large a proportion of food derived from
highly milled cereals—rice, white bread and other cereal
products, in addition to muscle cuts of meat, potatoes, sugar,
etc.

The result of that diet I believe that we see now in the
prevalence of skeletal defects, rickets and malnutrition in a

large percentage of children in the public schools. A series
of measurements and weighings of children have demon¬
strated that from 20 to 30 per cent, of schoolchildren are
underweight for their age. Another factor of great practical
importance is the relation of diet to preventive dentistry.
Accumulation of evidence shows the relation of faulty diet
of various kinds to defects of the teeth. There can be little
question that the present high incidence of dental caries and
the unhealthly condition of the jaw tissues about the root
canals depend on a lack of elements which are needed for the
production and optimal development of the teeth when form¬
ing. Supplying the proper dietary factors is the only way we
can carry out a reform which will lead to the better den¬
tition of our people. Certain classes of food should enter
more prominently into our diet than they do at present ;
these are mainly milk and green vegetables of the leafy type,
such as salad dishes which encourage eating raw food and
raw vegetables for the purpose of supplying sufficient anti¬
scorbutic principle.

Experimental Evidence of the Lack of Vitamin  
in Nutrition

Dr. Lafayette B. Mendel, New Haven, Conn. : In the
investigations on vitamin B, the opportunity to employ ani¬
mals, without the limitations of research on man, has been
an important factor in advance. Experimental polyneuritis
gallinarttm opened the way for the interpretation of beriberi

as an avitaminosis. Hopkins in 1906 prophesied that health
and nutrition of individuals depend on "unsuspected dietary
factors." Several of these factors have been discovered.
Although their chemical nature has not yet been identified,
the evidence for their need is beyond question. Vitamin  
is distributed widely in plants and animals. When a diet
"otherwise adequate" but lacking in this factor is offered to
animals, they soon decline to take sufficient food, no matter
how palatable it may be. The adjuvant to the diet of this
substance rapidly brings return of appetite. The same phe¬
nomenon is observed in convalescents too long maintained on
restricted diet, and manifesting an indifference to food.
Human beriberi and the experimental polyneuritis of birds
have long been studied. Recently, similar experiments have
been carried out on the dog. This animal, if maintained for
weeks on a diet lacking in vitamin B, first suffers vomiting
and gastric disturbance, and then refuses to eat. Later, its
limbs become involved progressively in spastic paralyses.
Convulsions follow, and the animal finally dies. If vitamin
 is administered before the advanced stages, the animal
entirely and promptly recovers. Recent workers have believed
that lesions of the gastro-intestinal tract are associated with
deficiency in this vitamin, and that the functional activity of
the lymphoid tissues is interfered with. Lymphopenia and
marasmus accompany withholding the  vitamin, and dis¬
appear with its restoration. In other words, its presence is
necessary to the normal functioning of lymphoid tissue.
Specific lesions of the lymphoid tissues, however, may be
induced by different agencies, of which vitamin deficiency is
only one.

Distribution and Properties of Vitamin C
Dr. H. C. Sherman, New York: The lack of a necessary

antiscorbutic substance, vitamin C, in grains, was established
by experiments on guinea-pigs which were fed entirely on
rice or on oats. The instability of this vitamin will make
very difficult its isolation in pure form, but it is measurable
by its effects experimentally, and its occurrence in various
foodstuffs can be more or less computed. Grain in a resting
state contains little or none of this substance ; but properly
sprouted grain, and cereals, show a marked development of
vitamin C. A preexisting substance in the seed becomes
transformed into vitamin C as the grain sprouts. This fact
is of fundamental significance. This vitamin is water soluble,
and passes in the sap into the most actively growing, suc¬
culent parts and juicy stems and tubers of plants. Oranges,lemons, tomatoes and raw cabbage are rich sources of
vitamin C. Animals seem to depend on plants for their
needs of vitamin C. Rats, which are almost immune to
scurvy, seem to require but little of it. Animals do not seem
to store vitamin C to any extent in their bodies, but possiblythe blood contains it, as does milk. The milk of the cow fed
on fresh grass in summer is rich in this vitamin. This vitamin-
rich diet should apply also to the milk of the nursing mother,who should receive ample allowance of fruits and vegetables
to supply vitamins  and C, as well as good milk, rich in
vitamin A. Vitamin C appears to play a part in the nutrition
of animals, even those immune to scurvy, as rats, which do
not develop scurvy, are nevertheless improved in health and
vigor by its addition to their diet. Physically and chemically,vitamin C is soluble in water and alcohol, and is destroyedreadily by heat or oxidation. Destruction by heat is more
rapid in the presence of air. Both time of heating and tem¬
perature have an influence in the destruction of this vitamin.Thus, the lowest time and temperature of heating must be
used to conserve this vitamin in the preservation of anti¬
scorbutic foods. The vitamin appears to be more readilydestroyed in alkaline solution than in acid. It is abundantlypreserved in canned tomatoes.

The Relation of the Diet to Rickets
Dr. Paul G. Shipley, Baltimore: In the Carolinas, in the

latter half of the eighteenth century, slave owners experi¬
mented with diets affecting the health of slaves, and found
that certain dietaries induced dropsy and diseases of the eye:We now know that the deficiency of vitamin A in the diet isfollowed by such diseases as keratomalacia, xerophthalmia,night blindness, iritis and panophthalmitis. Human beings,
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however, are not so likely to suffer starvation in regard to
one food element, as they are to suffer deficiency. Rickets
is a deficiency disease, the effects of which are seen most in
the skeleton; but it also involves the whole organism, includ¬
ing the nervous system. The pathology of the blood in this
condition deserves careful attention. The normal calcium
content of the blood is from 9 to 11 mg. per hundred cubic
centimeters of blood ; the normal phosphates from 4 to 6 mg.
per hundred cubic centimeters of blood. The calcium may
not be reduced, and the phosphate may be greatly reduced ;
and occasionally the serum calcium is reduced while the
phosphate is normal. If the serum calcium falls below 5,
there is tetany, either latent or manifest. To be effective, a
diet must restore the normal phosphate level and the normal
blood calcium. Disturbance of the calcium-phosphate· ratio
produces rickets in the bones, as normal bone growth depends
on this balance in an optimal measure. In cases of rickets
with latent tetany, there is marked blood calcium reduction.
Cod liver oil seems to be the most suitable substance to com¬

pensate for faulty calcium-phosphate balance. Whether this
contains a vitamin identical with vitamin A is not known. It
may be different. It is, at present, uncharacterized. Another
point is the influence of light in the prevention of rickets
caused by a deficiency diet. Sunlight, the mercury quart?
vapor lamp, the cadmium arc, the iron chromium arc and
ultraviolet light are all capable of healing rickets in the
presence of vitamin deficiency. Persons deprived of the
normal amount of light are prone to develop rickets.

The Relation of Diet to Pellagra
Dr. Joseph Goi.dberger, Washington, D. C : This article

will be published in full in The Journal.
Application in Practice of the Results of Vitamin Studies
Dr. L. Emmett Holt, New York: Vitamin studies have

given a new basis for the evaluation of foods : Many articles
which are valueless as regards energy furnish an essential
nutritive substance, entirely apart from their chemical con¬

stituents. Thus, the tomato, cabbage, spinach, lettuce, chard,
green vegetables and fruits have an essential food value,
although composed chiefly of cellulose, water, acids and salts.
The preparation, preservation and storage of foods, rendered
necessary by conditions of modern life, sacrifice a certain
amount of their nutritive value, and this is true also in regard
to the overrefining of flour and grains. On the other hand,
food preservation gives immense advantages. White wheat
flour keeps for months without deterioration, while whole
wheat flour spoils within thirty days, so that its general adop¬
tion is practically an economic impossibility. The steriliza¬
tion of milk, while it may injure its vitamin properties, insures
protection from milk-borne diseases; and the same principle
applies to preservation of vegetables, fruits and eggs. Infants
are most likely to be injured by the sterilization of milk by
heating, as through this process vitamin C is destroyed,
though apparently vitamins A and  are not injured. To
counteract this danger, some antiscorbutic must be added to
the diet of infants reared on sterilized milk. The body has a
store of this vitamin to last for some time, but after some
months it becomes exhausted, and scurvy appears. As the
winter milk of cows is deficient in vitamin content, it is well
to add some vitamin-rich substance to a milk diet in winter
lime. The diet of the nursing mother may be affected simi¬
larly, which accounts for puzzling cases of scurvy developing
in breast-fed infants. In the Philippine Islands the nursing
children of rice-fed mothers often develop beriberi. Mal¬
nutrition among poor infants is due to lack of vitamins A
and C in the mother's diet.

The effects of vitamin deficiency are most clearly noted in
times of war, stress and famine, and are seen in prisons, army
camps, on shipboard, in the Arctic, and also in infancy.
Vitamins are so widely distributed in natural foodstuffs that,
unless the diet of children is very one-sided, they should
receive their full supply in a normal diet. Two points demand
attention in vitamin investigation: one is their specificity, and
Ihe other the small amounts necessary to produce effect.
Vitamin requirement, however, is affected by other condi¬
tions : confinement, exposure, hard work and poor food. Chil-

dren have requirements for growth, while adults have a

maintenance need only. Infants suffer most from a deficiency,
as their growth is greatest and their diet most restricted.

The specificity of vitamins is absolute. They are not inter¬
changeable, and seem to be entirely independent of one

another, and each serves a definite nutritional function. There
is no proof that benefit can be derived from an excess of
them. A practical question is whether a relative deficiency
would not produce a general condition of ill health, rather
than outspoken disease. The only proof of this would be the
therapeutic test, and decided improvement by addition of
vitamin-rich substance. Reasoning from animal experiment,
this should come in two or three weeks.

The tendency to exploit the vitamin fad commercially is
to be deplored. Indispensable though these substances are,
their lack is not the cause of all nutritional disturbance. The
knowledge of vitamins, however, has furnished a key to many
obscure nutritional problems. For children, plenty of milk and
a varied diet are indispensable. Skimmed milk should be
supplemented by butter. When milk is excluded, green, leafy
vegetables should be used plentifully. Whole grain cereals
and potatoes furnish water soluble vitamin. Fruits and canned
tomatoes furnish antiscorbutic vitamin, and cabbage is rich
in all vitamins.

DISCUSSION

Dr. Alfred F. Hess, New York : There has been a new
era in the study of rickets in the past year. Previous to that,
very few advances had been made since the work of Glissen
in 1600. The disease can be produced in the rat. The disease
can be regulated so that it can be cured or prevented by
dietary means, although there is some limitation to the data
which can be recognized by this animal experimentation.
The calcium-phosphate ratio is important. There can be low
calcium and normal phosphate, or there can be low phosphate
and norrpal calcium; that is true as far as laboratory experi¬
ments are concerned, but it does not apply to a large number
of cases in the clinic, because even if we give a deficient
amount of milk, we" get the ratio the same. If the milk is
diluted, the phosphate and calcium ratio remains the same.
That cannot be the chief factor, therefore, in the production
of rickets. Rickets is a very common disorder of infants in
the temperate zone. About 75 per cent, of breast-fed infants
show more or less tendency to rickets in some form. The
incidence of the disease is more marked in the winter. It is
at its height in March and April. There is an increase in
institutions month by month, during January, February and
March. We have, therefore, to consider not only the seasonal,
but the monthly incidence. I am connected with an institu¬
tion in which excellent hygienic conditions are maintained,
but we get this marked seasonal incidence of rickets. Light
is also a factor in rickets, or, rather, the reciprocal reaction
between food and light. There is a seasonal effect on the
phosphate of the blood, as shown by the examination of the
blood month by month. In the summer time there is a normal
inorganic phosphate content of the blood, from 4 to 5 mg.
per hundred cubic centimeters of blood ; but it is much lower
than this in January, February and March. Thus, there is a

phosphate ebb and flow caused by lack of or increase of light.
This has probably a direct relationship to the seasonal inci¬
dence of rickets. There is also a calcium wave, and this has
particular influence on the seasonal incidence of tetany.
Tetany occurs mostly in the spring. Sunlight has a direct
curative effect on rickets, but one can also use artificial light,
such as the mercury vapor lamp or the calcium arc light.
Experiments in the laboratory showed that rats kept on a
rickets diet could be prevented from having the disease by
exposure to a carbon arc lamp, for three minutes a day at a
distance of 3 feet.

Another interesting fact in this connection is the well
known one that colored infants are much more prone to
rickets than white infants. This is also true of black rats,
the melanotic form of the Norway rat. Even with exposure
to the mercury arc lamp the black rats develop rickets, and
the white rats under similar conditions do not acquire the
disease. The pigment has not allowed the light to pass to
the tissues, and the pigmented skin of negro infants plays a
part in their susceptibility to rickets.
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